Introduction
The effects of acidified rainwater on the hardiness level perceivable in the ultrastructure of needles of conifer seedlings were examined during autumn and winter 1986-87.
Materials and Methods
One and 2 yr old Scots pine (Pinus sylvestris) and Norway spruce (Picea abies) seedlings from several provenances had been irrigated with artificially acidified rain (H 2 S0 4 :HN0 3 , 2:1) for 7 wk during the hardening time in the previous autumn. (Fig. 2) . During August-October, many small vacuoles containing granular material developed in the cytoplasm.
Myelin-like membranous formations in the cytoplasm became abundant during the winter period (Fig. 3) . As of September, small, single-membrane fragments were seen in the membrane-free areas of the chloroplasts. The highest incidence of these was noted in March-April, when also large, whorl-like membranous structures were seen in abundance in chloroplast stromata. Chloroplast division was greatest in September-October, but throughout the winter some dividing chloroplasts could be seen. The mesophyll cells started to revert from the hardened to the unhardened state in March-April, when the starch grains again appeared (Fig. 4) . The exposure to acid rain did not significantly affect the ultrastructure of the needles during the first winter.
Discussion and Conclusion
The deleterious effects of air pollutants on the cold tolerance of conifers have been reported quite recently by several authors (e.g., Davison and Barnes, 1986; FreerSmith and Mansfield, 1987 Reinikainen and Huttunen (1989) .
